Summary. Using the most sensitive immunocytochemical method available, on ultrathin frozen sections, the results in this paper demonstrate that bovine placental lactogen (bPL) is present in the earliest fetal binucleate cells found at 21 days post coitum in the trophectoderm. A second protein, the SBU-3 antigen, which is absent in the early stages of pregnancy appears abruptly in the binucleate cell granules at 30 days post coitum coincident with the start of villus development. Subsequently, the granules contain both bPL and the SBU-3 antigen. This sequential production of unlike proteins indicates that the binucleate cell has different functions depending on the stage of pregnancy and has important roles to play both at implantation and in villus development.
Introduction
Placental lactogenic hormones have been shown to be produced by fetal binucleate cells (BNC) in sheep (Martal et al, 1977; Wooding, 1981; Morgan et al, 1987) and cows (Verstegen et al, 1985;  Wooding & Beckers, 1987) , throughout pregnancy. They are said to act as fetal growth hormones and change the mother's metabolism to benefit the fetus (Thordarson et al, 1987; Freemark et al, 1987) . Morgan et al. (1987) using ultrathin frozen sections for electron microscopy (EM) localized ovine placental lactogen (oPL) to BNC granules in sheep at the earliest stage of placenta formation, coincident with implantation at 17 days post coitum (p.c.) . However, the SBU-3 antigen (GogolinEwens et al, 1986) could not be demonstrated in BNC granules before the development of the fetal cotyledonary villi at a later stage (29 days p.c.). SBU-3 is a monoclonal antibody which recognizes an as yet uncharacterized glycoprotein found only in BNC granules and the Golgi bodies which produce them. Wooding & Beckers (1987) , using resin sections, found that bPL localization in cows was very weak before 28 days p.c. The present more sensitive cryosection study was undertaken to establish whether bPL was synthesized by the earliest BNC produced by the chorion (between 17 and 21 days p.c.) and whether the later appearance of SBU-3 in the BNC coincided with villus formation in the placenta of the cow, as in the sheep.
Materials and Methods
Friesian cows at 18, 20,21, 23, 30, 37, 135 and 260 days/jos; coitum (p.c.) were killed by captive bolt pistol. The intact uteri were immediately removed and fixed by perfusion through both uterine arteries with 1% glutaraldehyde plus 3% (para)formaldehyde in 01 M-cacodylate buffer containing 5% sucrose. In addition 5-10 ml fixative were injected into the uterine lumen 10 min after perfusion started. Total perfusion time was 20 min at room temperature. (Tables 1 and 2 ). Particle counts on sections treated with heated whole sheep serum showed no area with gold particle frequency of >0-4 ± 0-2 per µ 2 ( = 10). 
Discussion
The results clearly show that bovine trophectodermal binucleate cells (BNC) synthesize and store two defined proteins in sequence at specific times. The youngest conceptuses with mature granu¬ lated BNC were found at 21 days p.c. and immunolocalization on ultrathin cryo-sections showed that granules and Golgi bodies both contained bovine placental lactogen (bPL). When the fetal BNC had migrated to form fetomaternal tri-and multi-nucleate cells by fusion with uterine epi¬ thelial cells then these minisyncytia frequently showed granules, but never Golgi bodies, containing bPL. This confirms the hypothesis that bPL is synthesized only by mature fetal BNC. BNC have been reported in the trophectoderm as early as 17-18 days p.c. (Greenstein et al, 1958) with no significant population before 20 days p.c. (Wooding, 1983) . If the bovine BNC needs about 48 h to differentiate, as shown for the very similar ovine BNC A second protein apparently unrelated to bPL but defined so far only by its monoclonal anti¬ body (SBU-3: Gogolin-Ewens et al, 1986 ) and found in a wide variety of ruminant BNC granules from mid-to late pregnancy (Lee et al, 1985 was shown in this study to appear first in bovine BNC granules and Golgi bodies at 30 days p.c. Subsequently, it is a consistent granule constituent together with bPL. This increase in the number of proteins synthesized by the BNC is essentially similar to that found in the sheep with ovine placental lactogen and SBU-3 (Morgan et al, 1987) . In the sheep the multinucleate syncytial plaques produced by the BNC migration into the uterine epithelium persist throughout pregnancy. However, the feto-maternal tri-and multi-nucleated cells produced at implantation in the bovine uterine epithelium are ephemeral and are rapidly displaced by regrowth of residual uterine epithelial cells. Bovine BNC migrate throughout pregnancy but only produce transient trinucleate cells (Wooding, 1982) . The only consistent result of BNC migration in the cow is delivery of the BNC granule content to the maternal compartment from implantation to term (Wooding, 1987) . The process starts several days too late to be associated with maintenance of the maternal corpus luteum but it does correlate with the need for immunomodulation by the mother to prevent rejection of the conceptus. Clark (1985) and Chaouat (1987) have provided evidence for rodents which suggests that trophectodermal secretions can recruit specific elements of the mother's immune system to ensure a local suppression of the immune response. In the cow the tri-and multinucleated plaques may form a more significant physical barrier against immune attack than the cellular uterine epithelium they replace. and so a local func¬ tion is indicated. The SBU-3 antigen and other granule constituents could be involved in producing the considerable plastic deformation and massive cellular proliferation necessary for this process of cotyledonary villus development.
